Introduction
Repetitively pulsed diodes will be required for most of the proposed inertially confined fusion systems, yet little information is available on the operatioy _f vacuum beam diodes under repetitive conditions. Most data are relevant to laser exciter/sustainer diodes operating at low current density (< 1 A/cm2) for long pulses. As such they are of marginal value for estimating the properties of repetitive high current density diodes such as will be required for particle beam and some gas laser fusion drivers.
To examine the operation of high current density diodes (-1 kA/cm2) at moderate voltages (200-350 kV), data have been obtained from a small area (-20 To further examine the effect of this debris another run with equivalent electrical parameters was performed. During this run a computer based waveform analysis system was introduced which monitored the current and voltage at 4 ns time intervals and computed the impedance for all shots, thus allowing charges in operating parameters to be carefully followed. This run lasted 20,000 shots at a repetition rate of 10 Hz. Failure followed a puncture of the anode, which is shown in Fig. 3 Anode damage, also illustrated in Fig. 5 , was found to be insignificant at rates below 30 Hz. After 50,000 shots at 33.3 Hz there was just sufficient damage to replicate the cathode pattern on the anode.
That diode parameters do change during the course of so long a run is illustrated in Fig. 6 . Voltage, current, and impedance waveforms are presented which are averaged over the number of shots given in the figure. These are online data, consequently, it is impossible to determine which shots were analysed. The number in parenthesis is the last shot of the analysed data. The upper and middle triplets of waveforms are separated by 15,700 shots, an interval similar to the total interval of Fig. 4 
